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(54) ESCHERICHIA COLI MUTANT 

(57)Abstract: 

PURPOSE: To obtain a new mutant strain which has a 
mutant gene that can stably hold an unstable protein 
expressed in the cell bodies of Escherichia coil and can 
inhibit an extraneous useful protein expressed in the cell 
bodies from being decomposed, thus is useful as 
versatile host for expression of extraneous protein. 
CONSTITUTION: This new Escherichia coil mutant has a 
mutant gene that can keep an unstable protein such as 
an extraneous protein expressed in the cell bodies 
stable, since a heat-shock transcription factor o32 is 
stabilized by transducing a mutant gene having mutation 
in the pIsX gene. Thus, the extraneous useful protein 
expressed in the cell bodies can be prevented from 
intracellular decompositions, and the mutant can be used 
as a versatile host for protein expression. This mutant is 
obtained by culturing E. coli MC4100 overnight and 
treating it with X 1098 phage solution and selecting a pis 
X gene mutant strain with high a32 content from the 
colony. Or an existing E. coli strain is infected with a 

phage solution prepared from a protease-deficient strain and select a double mutant strain of 
Lon and Clp protease genes. 
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81 5 fc J&HEft* * WW 4 c £ cc ft * o 
[0 00 4] 

[i$gI£j&i£T£fc#©^K] MIS' a sr 

• ^aan (hsp) jBfeT-o»*ccfistta«*a5fcr 

©W^B>«ft±©«*Mfc*9. J*#j6<K^©& 
«j^*fc££{tb»Sfc©£«ftL. BFK*!?-?*:. 
[0 00 5] gp*i, *»3Watt. E*. tt««L 

§£*hb*JSg<h<r>(.\ *©*'&*M"Kl6H:x h u 

^aaHiw«n5-»osaao«*-c*o. *jj§b 
hspt?&s„ 

[0 00 6] HSPtJ, iWa«FK:«aitttC^flE3ti4 
20 JJB©ft*ft* H u;UCJ:oT:4£jSSft£. *© 
ffe©^:/* K£*££bT, jEbl^JfOM^ (iS 
✓Xti£ii©^fiJc) *\ 8IH©£afS«>&«£©££ (JS£ 

etttc^ti^oaaR^Bti'Si^en^^ ti 

«C»fift»5*IH«SEat*r*n«, a"«r»)»r4^ 
• 3 rjS43ti-S*«cc)HSP©^+^n>«ttK:<t , 3. 

«*ae^©»3i«:* ») j£*?nfc^ffl»aB**««c 

[0 0 0 7] C©<fc^<t#^tcS-5#^ 
40 S^aKO^rJl/iUr. m^B -;^PfO (H 
SP) jte^OlHBKiBtoSK^H^a'^mi^ C© 

aan*$ef t s -a- 4 *ra*a«©fiS5W38*fT o 
<bc^, p i sx«&f*aas*3t«a**»^a 

7^7— ^©«a*©+-Ccr JI €«5cftT5aa«©»* 
J&tTofciC*), Lon^Of7^1£fte«kD f Cl 

P -/nf-r— if iae^oH^caa^wrars^a* 
so ti*&c£ofcfc©r»a. 



[ 0 0 0 8 ] IP 5. #«9J©BStt. ( 1 ) Allffirt 

*»T&c£*«*±**^»s»Mfc (2) 
^m*. (3) ^3c^ses^*seg-c*^ir 

IB ( 1 ) iEiS<D£H1*> ( 4 ) £Ha£?*s P 1 s X 
«£W£R*£t;fcfc©r&*ilWe ( 1 ) ^ (3) C> 

rn^E«<i«Htt:, ( 5 ) una ( i ) - ( 4 ) 

■BrtrO^KSaaHOieEftm (6) Lon 

*>\kc>'c i p^af 7--tfaef(c«KMi*#'«* 
5BE»a»©ssfbm (7) ^ffiaanawji 

M4*<D^aiCr&£miia (5) (6) 

sefcm (8) 79^am9HHiavr*ftir 
ib ( 5 > ttctz < 6 ) teis©£5£ftm ( 9 ) ma 
( i ) - (4> i»rn^E«©*iB*sca**ttffi , r^ 

0 ) WE < 1 ) - ( 4 ) C>rnsMB«©*BffiE»* 
[0009] felTfc#«HBOB«IKC-3^rSiiB^*. * 

watte ©<fc 5 «c*BIKjm<rffl^r*Bm tr»« 

«C*HmCW*OftCC. J»»W)***"Ctt***J, Lo 

[ o 0 l 0 ] c ct, **M«:fcc*T^SSBB»4 
tt, *»Mrtr»»Lr«>a*3Q»«:»jB**ws«a» 

te^a^a"<7>j: 5 «^Hax<»a**^tt6(tt 

L < tt««JB4*fl[)?M5Wfflaa»© 
5 **Mlrt-C»Wt3W W < ftjVH#BBttSaJt 
*fc. ccrf5 rjggftj £tt*§KKB 

[0011] *An®^Bffieatt«. «TO*tt«:j: 

a 3 ^it£^r p oHjt£^<7)3' 8(CU 
c Z jgfcT-iBteStffc r p o H - l a c Z 
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(c, rpo H«{c?©tt££««<t 1 a c Z 
' ■k&JBfrf'T?* * G F 8 0 7 cr 3 2 1 mWtit*£ 

S*C*-5Ci^e*^CSn"Cl^CNaqai et al., Pro 
c. Nat. Acad. Sci., a, 10280-10284 (1994)) . 

[0012] ^mm^mwoimotL^ &?gf 8 

0 7 8t£jteF-* t> "3 A 7 7 - ^ v®mt b /cAHBSM 

C4100AGF80 7(Cmini Tnl0(tet)£&O A "7 r 
10 -^Al 0 9 8**"9r*PASCa**A , ra. GF80 
TBi^iBe^t^A^T-^ ( A GF 8 0 7) fccfctf 
*<D$fflBillMC 4 100AGF 8 07H Proc. Natl . 
Acad. Sci. USA (1991) Vol.88 pl0515-10519 (Naqai , 
H. et al) tCiEt&<Dljmt l C'&-z>Xim?Z> C tWTZ 
5„ mini TnlO (tet) 7* h * 'J >»tt*£ 

■¥-€rdtr h^>^*/>"C*'J, mini TnlO (tet) 
-PA77^(A 1 0 98)«, ftttttfcfc. Gene(198 
4) Vol.32 p369-379 (Way, 3. C. et al)&C|BiSt<D?f& 

20 [0 0 1 3] A 1 09 8GC<J:&MC4 100AGF8 0 
7 ^©J* AX»©*Att, tf J: rff 
5, MC4 100AGF8 0 7*LStt(l%'<*hh 
l/7r> (Difco 8) , 0. h%*9 h-f-xhx+x 
h5*h (Difco SI) * 0. 5%NaC 1 ) "Cig#^ 
5. CCDSiSCCA 1 0 9 87T-^*flJ*T*S«bfc 

onkey-Lactose *^iS» (Difco K) fc&fc-T*. 

[0014] n*&m<o* z u waar 

©J:5«ci,t:«5. A 1 o 9 8te<fc9»S$ftfcAII& 
30 MC 4 1 0 0 A GF 8 0 7 4, ? b y^-i & } )>£c£ts 
MacConkey-Lactose S^fgifi (Difco W ±T?f§*U 

[0 0 15] iS!Rtt(D^^a 3I CD«^CDm^?:^ 
55IT*/c«>, iitRft*(7)a 32 m%^1-€>o MEffittW 

ftflia, 1%SDS, 10mM Tris-HClp 
H8. Otc&mbMffiTZ* $blc&bftmcM1> ± 

}»©dfl»Bwt*iM3era. ^a^2 o ^ gta^oc^ 

ftScoO. l%BPB, lO^yj-feO-Jk 2%SD 
S, lOOmM DTT V 50mM Tris-HC l p 

H6. 8^jjp^., sDS#yr^yivr s h*y 

50 ]^^rtna 31 tnlfil^l%^ + A5JU^^tfTB 



>^U>^0. 0 1% Tween 20 ftgtfT B S"Cife» 

[0016] ±ia<DJ:Mti,T^ttfca 32 <D^g©£ 

£&ft *-fA3-^*io"C«*I©-»*hV^o 
nffl«r«BIU M*£HJKLfc». tM-#5*r^ 
y-^#KJ:SjW9a«Sl£rGF 8 0 7ffi8j*«pfl 
WfcEURU SDS-PAGEKjM*. 

M<£ 0 fcHVKGF 8 0 7 j^©Jcffifb#B«>6ft*fc 

[00 1 7] ±IEOl»mc<fcO, *«M©a ja **3e<b 20 

ss**tr cctcp i sxitew. 

sn-y;-fen-;l/-3-»;>K Tfl/F^ 

7 p i sB©Ks«-c«astifeit 

[0018] **wic*ji»T^3c^eniS5e<Heai* 

W6h». ff^OftSkKH^MH^tOT, Dn 
aK k DnaJ, G r p EW*D6*l"CC*S (Tilly, 
K. et al., J. Bacteriol . . 171, 1585-1589 (1989)) 

Uf7-mi(Lon, C 1 p) tt&JrCl'&aP. 

i > *r n *> a j 1 o9t m tc iskm^ l x i » «c i > 1 i > *>ftr 

l>& (Maurizi, M. R. f Experientia 48, 178-201 (199 
2)) . 

[0 0 19]*cr, a"*K3E{tr4**iH«X^'; 40 

izfc^*AGF8 0 7r»JWbU *Sl»ttMC4 1 
00AGF 80 7t*fCP 1 r *>*#*5/a >tCJ:0fte 

co 7 a ?■ r - ■fe'fcjfett** e ^ a f - r - Hf *c jfeSfik A 

TSCiCCjcOiHiSO. GF8 0 7(Dg|«l (a 3l £fl- 
iCLTiMSrr*. ^af7- tf»*»OAGF8 0 7&C 



«fH¥8- 1 40 67 1 
6 

CCt>3ft AGF8 0 7jgiK*X#3r hf*. tn£3 
7 # C-C-»fi!ftO, *#* h©a#fr€>B*fr*£*K 
X-qal(4 0mg/L) t«fL«i^P- 

ft 3 7-c-c-w^m »t»3n--taHRr*ci 

(C«fc9, ^O^r-**tfc»©AGF8 0 7K:J:4**X 
[0 02 0 ] *fc* MC4 100AGF80 7i^<DP 
«*>fc. Plvir 7r-y*itJi3*J: J )4T« 

2&*g§T£o cntCO. 1M CaC 1 2 % PI vir 7 

*«M»C*ft ±iil£lH]iK"r*o 
[0 02 1 ] MC4 1 0 0 A 8 0 7tt£Uattt? 

BR I/. 0. 1M MgCl, t 0. 00 5M CaC 
l.KBB-r*. CO®$<!:»£l®i?LfcP lvir 7y 
U £fir»BT*. «t>T* 1M Na 
-Citrate *JDA, JfcbjMBcfrft M**HttU 
CX1M N a -Citrate CCSBWT*. cn*aSftiStR 

mjumtcmu. imr^ct^^x^rr-a 

«&F©^**«»»a|tA3nfcMC4 1 0 0 A 8 0 71* 

[ o 0 2 2 ] *©tS*. iSftWK7fiTJ:5fc. ABiBS 
G2 2 0 9 4t*iCAGF8 0 7 *jfflStfbb"C»fcSG 2 
2 0 94AGF80 7**, to&VMC 4 1 0 0 A GF 8 
0 7#lCSG2 20 9 4ft<DAc 1 pP-Cmi 1 on 
-5 1 OXWfeP 1 h7>^y^^3>JCj:l92»AUr 
»fc*R*3W, GF8 0 7<Dj£Wc»**«hfc3cffitt 
%7jkL, *mW<OEto®X&ZCL1fit>fr<otc. SG2 
2 0 9 4*Mi, C l p ^P^T-^lfc^teJ^L o n 

-Iv^T- # fifcftfK* or ^ hftxh 0 > or. s. c 

ottesman (National Institutes of Health, National 
Cancer Institute, Bethesda, Maryland 20892) <fc«3 A 

[0 02 3] K±©cfc^(cor»6ns*«99©^S3e 

DNAt^ttBftADNAfl+rJHnHftb, »»»IS 

^4^<?)-c*4o 

[0024] w*s«sa**»Hr 4 * 5 cc^mse 

DNA^t, &*DO*ffi («*tf Sambrook, 3. et 
al . , Molecular Cloninq: A Laboratory Manual , 2nd 



ed., Cold Spring Harbor Laboratory Press, New Yor 
**TWEDNA£:/a*--*--E5iL SDER $ 

«<fcl/tW\ PET\ pTrc99A, pKK2 3 3. 
pPL-LambdafWf6n^ 0 CCrW^Ufc 

Willsky *>©:frffi (J. Bacteriol., 127, 59 

S-609 (1976)) m%£mci,xtim?zctifi~czz. 

[0025] 
[0026] Htfeffl 1 

*Jf§ffiMC 4 1 0 0 A GF 8 0 7tt^©mini TnlO(tet) 

AMffiMC 4100AGF807 1*6*. Proc. Natl . Ac 
ad. Sci. USA (1991) Vol. 88 pl0515-10519 (Naqai , H. 

et ai) (ciaao^ffi^se^rfffiS5nfc4>(D*, -e© 

m%£*>m*)&M£. CCDMC 4 100AGF807£ 
5ml<OL©»r3 7'C-C-!fe^Ofc©^, 2 0ml 
©L£*ft*§rfc«:lJQ*, 3 7 e C*C3 0#i£^L/c o CCD 
Itf$ti:4 0 /x 1 (DA 1098 (1. 9 xl0"pfu/ 
ml)7r 0. 5 m 1 © 1 M MgSO, £ttJ 

it, 3 7"CT6 0#K*g*Lfc. eSi«^Le»ri 
0 0ffiKC**U 10Ml*tr7*-f^y>l Omg 
/L£^fcMacConkev-Lactose ^Stfe (Difco ii) 1 

[0027] mmm 

A 1 0 9 86C<t*)teffi3tl/tAIMlMC4 1 0 0 AGF 
80 7?:, r r?tM^ ! J>l 0 m g/L£^&MacCon 
key-Lactose **Jg«6 (Difco 8) ±T\ 3 9. 5°Cr 

tf*Ste©8ft»«) *»J!lbfc. c©KK(CJ:*>ftl0 0 
OfflCDT^ r ^F-f 2 U >ltffi**>6fa 1 fl©^©*£g© 

[0 0 28] HtfeM3 
0 3I #fi©£^JIft©j!i!R 
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gR©^<D«l^O--*»fi8-ra«*W*2 4t*£3 7 

ml (CO. 5 5 m I CD 1 0 %TC A£*J0;i£W£±tf> 
' /c* Cft£ 1 0 0 0 0 r p m, 1 Ofmo&MH&tcfr 
HikmZT* h >Xffifr> 5 0 /x 1 © 1 %S D 

S, lOmM Tris-HCl pH8. 0tci§ft?b5# 
HL*S*Lfc. 5 6CC 1 0 0 0 0 r p ra, 10 $HW©i*'l> 
#8tfc?W> ±»©£*r»BJM* MicroBCA^aUt 

io [0029] mm2 0uz$mmim(Do. \%b 

PB. 1 0%yy-fea-;k 2%SDS, lOOmM 
DTT V 50mM Tris-HCl pH6. 8£JJD£, 

5 &H&a& s d s r * «; $ h' V 

/Co ^P??W>^©i&fr^fc^>^U>£l%**A 

«u a«r l usiBiBttU ^Tiaa 3I ftjfet£l% 
20 **A5;b*££fcTBSTl OOOftWMlUfcfc© 

0.01% Tween 20CtW&KliitH) **OTB St?2 
0^fUJT^3lHl25fe^Us tfr^<A3h 

£1%**AS JU*£SfrTBSr8 0 0fBfc#«0/c 

>£0. 0 1% Tween 20(^0*^^:8) ^TBS 
T2 0»ra*ro3@, TBSTl@i*J*U n~*>fA 

30 L» a 3 nctBST£^#©&fe©g£t>#>£, cr 31 ©*B 

[0 03 0] C©Ef3©-^MKT8^6^VADNA4 
ml©Lig^r3 7 ft CC-lft^Sb, 1 2000 rp 

m. $ft<Dm&fmvw»zm#>tc 9 5 6 7 /i I ©TE 

(lOmM Tris-HCl, 2mM EDTA, pH 
8. 0) IcmmUX, 1 0%SDS430 K 20m 

40 ljjniirstfpu 3 7 < c^i8#K^Lfc 0 cntc, 5 

M NaCl^O. lmlK, m^b, 10 
%CTA Bv 0. 7M NaC1^80/i 1 JP^. k 65 

■etc i osssit o^i^r, 80 0mi©^hp^ 

X. ®ftbfc 0 1 2 0 0 0 r p m, 5^©aiCv»«r* 
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<0) £JJD*, mWBt* 1 200 0 rpnu 5#CDi§>l># 

ffite3 0 0 u ioiv-fuvfrTfrx-fctlR*.* «# 

120 00 rpm, 5 #®&&fWtC D N A *tt» 

NA*1 00/i lOTEfcSWOfc. 
[0 03 1 ] C<DDNA?§$1 0 m 1 iCharcmid (~7 
*>^->l±SJ) iMff^MRWRBamHIC^aSittlt) 

riitftu 7^ 3 ^7f" (SafittH) *mi> 
r^y-^ava, a^**-^:/*** f <-* # 

>y->tt«) «B<.*rDNA*/<*4r-S*>yU * 
JUSMRi 8 0ft£ffm$K&L/c o Cti*, ?-F9tNf 
*V>1 0mg/Li7>fi/'J>5 0mg/L*gtf 

* 5 0 m 1 <D L JSJfrC 3 0 Tr-8fcig#L . MffiLfrhQ 
I AGE N (QIAGENttSf) T?^X5 F£fflfflb, ^7 
X ^ K 1 m g^-t^x^v-r^^-f F'<-f*V 
X^AXtt«©DNA**K?>JJ*W*y UBiCJflWfK 

77^V- 1 : 5 'CCATTOCTGTTGACAAACCG 
^-/V-2 : 5 XOV^CGCrnTCCCGAG^TC 

ft:. 

[0 032 ] ^S!§W4 

g^i^a ^ r - ^fcjfcft* h o J 1 3a£* bttoaBR 

( 1 ) MC 4 1 0 0 AGF8 0 7t*CDPl h5>X#* 
^ 3 >K J: SBEa^o f-T 
^nf-T-^*i*^6H«!Lft:P 1 vir 7 
«*MC4 1 0 0 AGF8 0 7«CCJBfflSS^ ^Pf7 

H2jt£T-©X&#MC4 1 00AGF80 7<*Kl2«A3 

[0 033 ] (2) P 1 h^>X#^>3>lc<|;£MC 
4 1 0 0 AGF8 0 7tt^O7v»aSG2 2 0 9 41*0 
Ac I pP::CmOiA 

SG2 2 0 94<**LB»T-WS«U £§l$0. 1 
m 1 £5ro WLlgt&fcm*-. »9 0#fi»g*l,fc. 
C*UC. 0. 1M CaCl, £0. 05mlflDA, P 
1 vir Vr-ism ( 1 x 1 0 10 p f u/ra 1 ) £0. 2 

«R*«M «ctt ^ fc <b c 3 n p *;t/A % 3 SSPA . 
3000rpm"C10 7}©j&lM>8ft&tJW. ±»£@JR 
L/c 0 MC4 1 00 A8 0 7t*£L£flirC37 o C 

T-WS« 3 0 0 0 r p mV 1 0tK>«4> 

fmtCM1> »«*BJRU lmlOO. 1M MgC 
l, . 0. 00 5M CaCh KIM I ft:. C£>1S?£ 
0. lm I £jfe(c|JBJOfcP l vir 7t^»0. lm 
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mavisatMLit. m>x> o. 2m 

1 CD 1 M N a -Citrate £jJtJ*-> 3 0 0 0 r p mtl 
0#©&&#»C*>tt. BtfrfeEHXU Stf. 0. lm 
* 1(01 M N a -Citrate imMLtc. cn^20mg 

SSfiU 3 7'CriS#T^Cc!:CCJ:oTAc 1 pP::C 
m##W»ASnfcMC4 1 0 0 A 8 0 7fltf«ESf*# 

[0 0 3 4] c©j:5«cLt:#6nfc*afto*o-* 

10 MKH1 0 1 Hcoc»r. HTOJ:^CCbrPCR*ff 
1 on -5 1 oaa*HBCe:Sp-3»-c*&ci*JI 

*OUl ^ilDNAilt, GeneAmp*? F 

Wf;l/9 6 0 01f-?WO7- (a , -^>x;1'7 
-7^7^F^t^ntt8) *Jfll»rPCRE 
tfc£*To/c 0 ea6tt9 6Xl». 55*C1#, 72*C3 
»<D1f-<^;^2 50fTo/c D PCRKJ6»£7#P- 

20 on-51 0glOWi^»*/c PCRtCffll^c^ 

y'5J-?-3 : 5 XOCTOGATOCTATCCCTAAC 
■7 , ^Y^^4 : 5 ' AAGGOCAAGCCCGATCCGCC 
t©«fc5fC0T, aSitfirf^LoniJitfC 1 P?'P 

[0 03 5] HttM5 

( 1 ) &ffift (3QW14 r» 6 ftfc L o n fe <£ O'C 1 

p^pfr— ^ae^o-s^^tt, Lon^ofr- 

30 «6?®WHa*, C 1 p ^of r-^ilEW* 
!*^ftft, H^») ^3 7 e a M9g»(6g/L N 
a 2 HPO, , 3g/L KH, P0 4 , 0. 5 g/L 
NaCK 1 g/L NH 4 CI, 0. ImM Ca 
CI, , ImM MgSO, ) rttJftitfflJWS-C&g 
b 4 100jiCi/mlt 35 S-Met (45. 0TB 
q/mmo 1) %«)DDbytai7>»CCl0 0ixl^> 
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mMhl/Xtttt (pH8. 0)tcS^L, 5»Mfa»0 
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JbS25u l(C»Llml<D2%TXl 00, h »; 

[0 03 6] I gGSORB (The Enzyme Cente 

r tt») * 1 0 w 1 mmb > 3 6iC4 -C-C 1 B#M#gU 
/cf*. lOOOOrpm, 10 ^MOjaC^dK^W. 

so aaa*im i©2^tx i oo. f «; xtt«*Hft)!6* 
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